Effects of sex hormones on genioglossal muscle contractility and SR Ca2+-ATPase activity in aged rat.
This investigation was designed to examine whether short-term administration of sex hormones could produce changes in contractile properties and the sarcoplasmic reticulum Ca(2+)-ATPase (SERCA) function in genioglossal muscle (GG) of aged male rats. Twenty-four aged male rats were randomly divided into three groups to receive an intramuscular injection of either 0.1mg/kg oestrogen (group A), 2.5 mg/kg testosterone (group B), or 0.2 ml sterile peanut oil (group C, control), twice a week, during 4 weeks. After hormone treatment, in vivo isometric contractile properties were determined using surgically prepared GG muscles with platinum electrodes for stimulation of the medial branch of the hypoglossus nerve. Sarcoplasmic reticulum Ca(2+)-ATPase activity was measured in muscle homogenates by detecting the amount of inorganic phosphorus ion released in a standard coupled enzyme assay. SERCA1 mRNA level was observed using a real-time quantitative reverse transcription-polymerase chain reaction (Q-RT-PCR). It was found that, compared with group C, testosterone treatment decreased the fatigue resistance in GG muscles (p<.05), whereas no change was observed in the isometric twitch (P(t)) and tetanic tension (P(0)) (p>.05). By contrast, in oestrogen treated GG muscles, no significant modification was found either in the contractile or in endurance properties (p>.05). The change in GG fatigue resistance of group B was associated with a marked decrease in SR Ca(2+)-ATPase activity when compared with that of the control group (p<.01). Furthermore, SERCA1 mRNA level was also down regulated in group B (p<.05). No prominent differences in SR Ca(2+)-ATPase activity and SERCA1 mRNA expression existed between group A and group C (p>.05). The present results show that exogenous testosterone produces more pronounced changes in GG muscle fatigue resistance than oestrogen does by acting at SR Ca(2+)-ATPase activity and SERCA gene expression.